About 1 in 3, or 75 million adults in the United States were estimated to have hypertension in 2011, but only 54% were estimated to have their high blood pressure (BP) under control. 1 Hypertension was linked to more than 1,100 deaths daily and national annual costs of nearly $49 billion. 1 The patient-centered medical home (PCMH) is proposed as a comprehensive care delivery approach to patients with chronic conditions including hypertension. 2 PCMH principles include care management and support and care coordination/integration and whole-person orientation. 3 Care management includes developing an individual treatment plan (ITP) that incorporates patient preferences and treatment goals into a self-management plan. Support activities include providing health education and self-management tools to patients and assisting patients with identifying community resources. The latter addresses social determinants of health and indicates whole-person-oriented care. Care coordination/integration activities include developing referral agreements with external providers such as specialists, establishing processes for exchanging patient information, tracking referrals, obtaining reports, and integrating behavioral health into the practice.
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Past studies of PCMH recognition impact on outcomes have shown mixed results and evidence of the impact of specific PCMH principles is limited, seen in both the health center (HC) and general population setting. 4 evidence indicates that patient education and coaching lead to better communication with providers, better medication adherence, lower BP levels, and reduced office visits and hospitalizations. [8] [9] [10] [11] [12] [13] Care coordination and ITPs have been associated with higher use of preventive care and better provider communication. 14 Evidence identifying the relationship of these approaches with hypertension-related emergency department (ED) visits/hospitalizations is sparse, but providing effective primary care has been associated with avoiding such negative consequences of hypertension. 15 The evidence of impact of behavioral health integration or linkages to community resources on acute outcomes is also sparse.
Evidence also indicates that the provision of social services (assistance for food, housing, government benefits) is linked with reductions in ED visits/hospitalizations and better management of chronic conditions. 16 The high correlation of social factors with substance use or domestic violence also indicates the importance of providing counseling services for successful chronic condition management among these populations. 17, 18 Health Resources and Services Administration (HRSA)-funded HCs are primary providers of care to over 27 million low-income and uninsured populations nationally, approximately 27% of whom have hypertension and are likely to benefit from delivery of PCMH concordant care. 19 HRSA provides grant funding to HCs under Section 330 of the Public Health Service Act. Additional funding is also provided to promote PCMH recognition with the goal of achieving national aims of better health and lower costs for HC patients. 20 PCMH recognition builds on the extensive capacity of HCs to provide many of the services examined in this study. Yet, some evidence indicates that PCMH capability varies in HCs and some HCs may provide PCMH concordant care without formal recognition. 21, 22 Many HCs with or without PCMH recognition conduct patient education/coaching or provide patients with ITPs. The ability to deliver these services is dependent on the capacity of HCs in relation to patient needs. This is frequently constrained because the majority of these services are provided by staff who are not reimbursed by payers. In addition, PCMH recognition does not dictate the mix of activities, method of implementation, or degree of functionality of the model. Up to 2017, National Committee for Quality Assurance (NCQA) required specific standards, but providers could obtain Level 1 recognition with a minimum score of 35 of 100 points. HCs with PCMH recognition could perform different tasks to obtain recognition or might perform the same tasks in different ways. An organization might have passed NCQA requirements by providing treatment goals and addressing potential barriers to self-care support without offering a selfmanagement plan to the patient.
We examined whether the receipt of PCMH concordant care in HCs improved hypertension outcomes compared with not receiving such care. The conceptual framework (Figure 1 ) highlights the proposed relationship of PCMH concordant care with the outcomes of interest. 23 We expected that PCMH concordant care would lead to more primary care visits to perform PCMH concordant functions and to provide more flu shots following national recommendations for management of chronic conditions. 24, 25 We also expected preventive and primary care would lead to a lower likelihood of hypertension-related ED visits/hospitalization and allcause ED visits, which prevent adverse cardiovascular outcomes. 25 We expected PCMH concordant care would empower patients by increasing their confidence in their ability to manage their BP and engage in self-care by complying with hypertension management advice. 8 
METHODS
We used data from an in-person survey of HCs conducted by HRSA between October 2014 and April 2015. A 3-stage sampling method was used to identify a nationally representative sample of HCs, specific sites within each grantee (3 sites minimum per grantee, excluding specialized and school-based clinics), and a representative sample of patients within each site (at least 1 prior HC visit). American Indian/Alaska Native populations and those aged 65 years and older were oversampled to improve the representation of these groups. The survey was conducted in English, Spanish, Chinese, Korean, and Vietnamese. Hypertensionrelated questions were modeled after the validated National Health Interview Survey questions. 26 The survey included 7,002 interviews, representing 59.1% of all patients screened, with a 91.4% completion rate.
We also used HC administrative data from the 2013 and 2014 Uniform Data System (UDS). UDS reports include information for the calendar year; reported for the HC organization rather than individual sites; and include patient demographic characteristics, clinical quality measures, staffing, utilization, and revenues. 19 Our sample included respondents who were ever told by a doctor they had hypertension (N = 2,567). We excluded 1,410 children under 18 years of age due to rarity of hypertension among children. We also excluded 135 respondents with a different usual source of care than the HC of their interview. We excluded 203 HCs that did not receive Community Health Center funding but only received Heath Care for the Homeless, Migrant Health Center, and/or Public Housing Primary Care Program funding. Our final sample size was 2,280 patients, representing 158 of 169 HCs included in the survey.
We selected patient-reported outpatient (flu shot, primary care visits), hypertension control (were told they had normal BP at last visit), acute care (patient reported all-cause, hypertension-related ED visits/hospitalization in the last 12 months), and patient-centered measures. We defined patient empowerment as confidence in hypertension selfcare, and patient engagement as compliance with primary care provider (PCP) advice on hypertension care. Patients' self-reported confidence in controlling and managing hypertension was categorized as very confident/confident vs. somewhat/not confident. Self-reported compliance with provider advice included reduce salt or alcohol intake, dieting, or increased physical activity.
Primary independent variables of interest were patientreported indicators of coordination/integration. These included whether HC arranged for services or appointments at other providers and provided counseling for substance use, domestic violence, and family. Care management and support indicators included (i) individual or group general health education; (ii) an index indicating coaching patients via telephone calls, nurse appointments, or home visits; (iii) specialist referrals for hypertension care; (iv) receiving a hypertension-specific ITP; (v) an index of BP control management advice to change diet or eating habits, reduce salt or sodium intake, exercise, reduce alcohol use due to high BP; (vi) receiving help with obtaining government benefits; (vii) medical transportation; (viii) basic social benefits; (ix) and receipt of free medications.
Control variables included patient sociodemographic (predisposing, enabling) and case mix (need) variables based on Andersen's model of health care utilization. 27 We also controlled for lagged PCMH certification/recognition in 2013 and other organizational characteristics in 2014 that could influence provision of care according to PCMH principles from UDS, including measures of size of HCs, patient demographic mix, resources, and quality of care delivered. We used 2 lagged quality performance measures from 2013, proportion of patients with controlled BP and A1c, to avoid simultaneity with performance in the measurement year (Supplementary Appendix).
We used generalized linear multilevel regression models to account for the hierarchical structure of the data or nesting of patients within HCs. We assessed the association of independent variables of interest with outcomes using generalized linear models with the negative binomial link function and Poisson distribution for number of primary care visits and number of all-cause ED visits. We used generalized linear models with the logit link function and binary distribution for flu shots, BP control, ED visits/ hospitalizations for hypertension, confidence in BP self-care, and compliance with BP advice. The models were weighted for complex survey sampling design. We used STATA, version 14.2 (StataCorp, College Station, TX) to analyze the data and applied Bonferroni correction for multiple comparisons. We presented the significance level with and without the correction, but discussed uncorrected results with P values of 0.05 or smaller to avoid committing type II error.
RESULTS
The sample was older, mostly female, racially diverse, publicly insured (70%; 50% had Medicaid), and had a high need for care (Table 1) . Patients most frequently received service arrangement (57%) and advice on BP self-care (89%). However, other PCMH concordant services were less frequent. Flu shot (60%), 5 or more visits at HC during the year (42%), and normal BP at last visit (53%) were recurrent ( Table 2) . But 34% had 2 or more all-cause ED visits and 12% reported hypertension-related ED visits/hospitalizations. Confidence was high in ability to control BP (93%) and selfreported compliance with PCP advice (86%).
In regression models, care coordination/integration and care management and support indicators were independently associated with several outcomes (Table 3) . Among care coordination indicators, arranging for services elsewhere was associated with higher likelihood of more HC visits (incidence rate ratio (IRR) = 1.23) and providing counseling was associated with higher odds of confidence in self-care (odds ratio (OR) = 3.20). Coaching patients on BP control was associated with higher odds of normal BP last visit (OR = 1.47), lower odds of all-cause ED visits (IRR = 0.81), and higher odds of compliance with PCP advice (OR = 2.29).
Hypertension ITP increased odds of hypertension-related ED visits/hospitalizations (OR = 2.99), reporting confidence in ability to manage hypertension (OR = 2.06), and selfreported compliance with provider advice (OR = 3.44). Provider BP control advice also increased the odds of flu 
shots (OR = 2.17) and normal BP at last visit (OR = 2.04). Referring patients to specialists was associated with higher odds of normal BP last visit (OR = 1.90) and hypertension ED visit/hospitalizations (OR = 4.58).
Helping patients obtain government benefits increased odds of hypertension-related ED visits/hospitalizations (OR = 2.22). Providing medical transportation increased odds of more PCP visits (IRR = 1.21). Helping patients obtain social services reduced odds of compliance with advice (OR = 0.60) and receipt of free medications increased the odds of flu shots (OR = 1.51). The complete models including all variables included in each model are provided in Supplementary Table 1.
DISCUSSION
Our results generally supported our hypothesis that provision of PCMH concordant care by HCs was independently associated with selected outcomes of care. We found that hypertension-focused coaching on selfcare was associated with reduced all-cause ED visits and increased normal BP at last visit. We found ITP provision was associated with increased confidence in managing hypertension, and patient coaching associated with increased compliance with PCP advice. Similarly, provider advice on BP control, arranging for external services, and receiving medical transportation were associated with more PCP visits and flu shots. Contrary to our hypothesis, the receipt of referrals to specialists, ITPs, and assistance in obtaining government benefits was associated with higher likelihood of a hypertension-related ED visit/ hospitalization.
The increase in number of PCP visits with care coordination may have been attributed to unobserved hypertension severity, which required referrals to other providers. The observed association of coaching, treatment planning, and provider advice with higher confidence in self-care and compliance was likely because these activities improved the patient's ability to gain skills and confidence to better manage their condition. 8 In turn, use of both team-based care and patient-level strategies, including hypertension selfmanagement, health coaching, and home BP monitoring, has been shown to improve BP control. 28, 29 Also, the association of receiving provider advice and administration of a flu shot may reflect a provider's propensity to follow guidelines and recommend flu shots as part of the discussion in preventing morbidity. 30 Similarly, positive associations of coaching, provider advice, and referral to specialist with normal BP at last visit are likely to reflect the importance of these approaches to control hypertension. 10, 31 Some findings seemed more complex. Association of hypertension-related ED visits/hospitalizations with higher likelihood of specialist referrals may be because patients who are referred had higher severity and needed tertiary care and interventions. 32 Higher likelihood of hypertension-related ED visits/hospitalizations with an ITP may indicate that ITP had instructions in case of an emergency situation, specific symptoms, or hypertensive crisis. 33 Similarly, receiving benefits such as insurance may increase the ability of patients to visit the ED or hospital without incurring out-of-pocket costs. Evidence indicates a higher rate of ED visits for Medicaid patients than uninsured patients. 34 Lower likelihood of compliance with provider advice, even with assistance in obtaining social services, may reflect the difficulties of adhering to provide advice when faced with the lack of basic needs (housing, employment, and food). 35, 36 Our findings highlighted the value of several PCMH concordant care delivery approaches. The potential role for coaching to reduce ED visits indicates the importance of promoting this component of care to achieve better health and reduced costs overall. Similarly, coaching, ITP, and counseling may increase patients' confidence in self-care and compliance with advice, highlighting the value of these approaches to empower and engage patients.
The high confidence in managing hypertension has been seen in other populations. 37 Lack of a significant finding for PCMH recognition likely reflects the diversity of implementation by HCs or variations in impact on specific conditions. 14, 38, 39 Our analyses of the US 2013 Medical Expenditure Panel Survey indicate an average estimated cost of $1,488 in 2017 for an ED visit. Any reduction in ED visits with relatively low cost services, such as coaching patients, may lead to notable reductions in expenditures. The impacts of these practices on clinical outcomes require further research. Of particular importance is identifying what aspects of an ITP may lead to more hypertension-related ED visits/hospitalizations and were clinically warranted. Such analyses can indicate if receiving an ITP or specialty referral appropriately increases timely ED visits/hospitalizations and avoids worsening health and higher expenditures. Visit data can also help explain the lack of a relationship between health education and provider advice on outcomes, such as ED visits. It may be that patient education and provider advice focused on improvements in lifestyle are long-term gains. It is also possible that general health education may not result in hypertension control. 40 
Limitations
Our indicators of PCMH concordance may not align exactly with NCQA standards as our interpretation may vary. Our indicators of PCMH concordance are intended to identify the most similar standards and overall intent of any given standard. Concordance in this study is defined as "general agreement" or "consistency" with PCMH concept and activities identified by NCQA.
We controlled for HC characteristics, but lacked data on specific site characteristics within each organization. We lacked a suitable indicator for PCMH recognition in our data. We did not consider this a significant caveat, however, because we focused on assessing impact of PCMH concordant care rather than PCMH recognition. HCs varied in administrative capacity for obtaining PCMH recognition but may have delivered PCMH concordant care.
Our data are cross-sectional and cannot attribute causation. We do not know whether a hypertension ED visit/ hospitalization occurred before or after a patient's referral to a specialist for hypertension and did not have information on specialty referral specifics. Survey questions on receipt of support services were not always limited to the past year. We lacked measures for the severity of hypertension or comorbid conditions, which may have influenced receipt of specific services or influenced the outcomes examined. We were also unable to verify whether patients accurately remembered or reported having had normal BP at last visit. Nevertheless, the significant independent associations we have identified are useful indicators of the potential value of PCMH concordant care and should be explored in future research.
Our data on receipt of PCMH concordant care and outcomes are self-reported and may be subject to recall and acquiescence biases. Patients may not remember provider recommendations or whether their BP is under control and may overreport their compliance with recommendations or confidence in self-care. Nevertheless, these data provide insights into patients' perceptions and self-reported data are the only method of assessing confidence in self-care and compliance with advice. Patients who do not recall receipt of self-management tools are unlikely to benefit from these interventions. Similarly, overreporting compliance can reflect patient intentions and is of value in assessing patient engagement in self-care.
The primary implications of our findings are for HCs to reinforce care approaches to hypertension that are most likely to achieve positive outcomes. These include improving patient confidence and compliance and avoiding negative outcomes such as ED visits. Furthermore, our findings argue for HCs to increase their capacity for delivery of care by nonbillable and nonclinical care coordination and lifestyle coaching staff who are often nonreimbursable by insurance. Adequate reimbursement for PCMH concordant care is an important PCMH principle and necessary for the delivery of this level of care, suggesting the need for new payment models. 3 Our findings are specific to HCs but are still likely to hold for other safety net providers who provide care to lowincome and uninsured populations, including nonfederally funded HCs, county owned and operated clinics, and private providers. Providing coaching, care coordination, medical transportation, or assistance in obtaining health benefits and social services is likely to vary greatly with these providers. Investing in personnel to perform such services and developing relationships with social service providers may ultimately lead to better hypertension outcomes. Our findings also have broader implications for provision of coaching and ITP in hypertension management among adults. These findings are likely to transcend socioeconomic differences and impact patient self-care compliance. Our findings provide insights into specific activities that align with PCMH principles and can help achieve better hypertension care and lower costs among HRSA-funded HC patients with hypertension in particular, and safety net populations in general.
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